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Description
TECHNICAL FIELD

[0001] This invention relates to the use of context in-
formation by computing applications.

BACKGROUND

[0002] An enterprise resource planning (ERP) system
includes various business-related enterprise services.
The ERP system provides an organization-wide informa-
tion handling infrastructure to control the business proc-
esses of acompany. The ERP system and the enterprise
services that it includes may be extremely complex and
the company may depend on their correct operation.
[0003] Many employees of the company may use the
enterprise services of the ERP system through a variety
of client devices. For example, an accountant may ac-
cess the ERP system on a desktop computer to update
financial records of the company. The chief executive
officer (CEO), on the other hand, may use a laptop com-
puter to obtain a strategic overview of company perform-
ance from the ERP system. In turn, a delivery driver may
access the ERP system using a personal digital assistant
(PDA) to determine a delivery schedule. Each also might
use the ERP system to inquire about the status of their
employee benefits from home, for example, using a
phone. In sum many employees may access the ERP
system, and each may do so in a variety of contexts.
[0004] Employees of the company may have difficulty
using the ERP system because of the system’s complex-
ity and the many contexts in which it may be used. Even
when employees develop expertise in the ERP system,
they may find thatthe system s illadapted to the particular
context of their use.

[0005] In document EP 0 367 709 an application pro-
gram is disclosed wherein a user profile information is
used as context information from which a user interface
is configured.

[0006] Document WO 01/69387 A discloses a system
and a method to enable a variety of information associ-
ated with one or more notification sources to be directed
to one or more notification sinks. Therein, it is further
described to adapt information sent to a client device
according to the client device capability and the user pro-
file information.

SUMMARY

[0007] In one general aspect, an enterprise system
with multi-dimensional context awareness includes a net-
work, an enterprise service coupled to the network, and
a plurality of information sources that include enterprise
information related to one or more activities of the enter-
prise system. The enterprise system also includes a plu-
rality of differing clients with user interfaces by which a
user may access the enterprise service over the network.
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The clients may or may not be wireless. A context deter-
mination service determines context information describ-
ing a multi-dimensional context based on the enterprise
information. The context information determined by the
context determination service includes a user identifica-
tion, an identification of the client selected by the user, a
user role, a user expertise related to the enterprise serv-
ice, and a user expertise related to the client selected by
the user. Based on the context information, an interface
adaptation service adapts the user interface of the se-
lected client

[0008] Implementations may include one or more of
the following features. For example, adapting the user
interface of the selected client may include selecting a
sensory communication path for the interaction of the
user with the enterprise service that is suited to a context
described by the context information. The sensory com-
munication path selected may include, for example, a
voice communication path, a text communication path,
or a graphical communication path.

[0009] The interface also may be adapted to adjust a
level of help automatically provided to the user regarding
operation of the selected client or the enterprise service.
The level of help may be adjusted based on the context
information describing the user expertise related to the
selected client or the enterprise service, respectively. Ad-
aptation also may include adapting the user interface to
present only information to the user relevant to the role
or identification of the user described by the context in-
formation.

[0010] To determine context information, the context
determination service may include a rule engine or an
inference engine.

[0011] The sources of the enterprise information ac-
cessed by the context determination service include da-
tabases, enterprise security devices, and location deter-
mining devices. Nevertheless, in a further implementa-
tion, the information sources include no information
source configured only to provide context information.
[0012] The context information that the context deter-
mination service determines may further include a meas-
ure of time, or information regarding a physical environ-
ment of the user. The physical environment information
may include information related to a location of the user,
an activity of the user, a measure of background noise,
or a measure of - lightness or- darkness.

[0013] To adapt the user interface based on the con-
text information, the interface adaptation service also
may include a rule engine, and/or an inference engine.
[0014] The inference engines of the context determi-
nation service and the interface adaptation service may
employ, forexample, Bayesian reasoning, the Dempster-
Shafer theory, a knowledge base, an expert system, plan
recognition, collaborative filtering, statistical analysis, a
neural network, data mining, keyword analysis, fuzzy log-
ic, an overlay model, a bug library, or a combination of
one or more of these methods or systems.

[0015] These general and specific aspects may be im-
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plemented using a method, a system, or a computer pro-
gram, or any combination of systems, methods, and com-
puter programs.

[0016] Other features will be apparent from the follow-
ing description, including the drawings, and from the
claims.

DESCRIPTION OF DRAWINGS
[0017]

FIG. 1 is a is a schematic diagram of an enterprise
system that configures a client interface using a con-
text adaptation service.

FIG. 2 is a schematic diagram of an enterprise sys-
tem, as in FIG 1, that illustrates several multi-dimen-
sional contexts.

FIGS. 3-4 are schematic diagrams illustrating sys-
tems that may be used to implement the context ad-
aptation service of FIGS. 1 and 2.

FIG. 5is aflow diagramillustrating a systematic proc-
ess implementable by the context adaptation service
of FIGS. 1-2.

FIG. 6A describes an exemplary multi-dimensional
context related to an enterprise system.

FIG 6B illustrates an interface adaptation corre-
sponding to the multi-dimensional context informa-
tion of FIG 6A.

FIGS. 7A-C are exemplary displays illustrating a user
interaction with a user interface adapted by the con-
text adaptation service.

[0018] Like reference symbols in the various drawings
indicate like elements.

DETAILED DESCRIPTION

[0019] Referring to FIG. 1, a generalized enterprise
system 100 may be used to configure a user interface of
a client to facilitate a user’s access to an enterprise serv-
ice based upon a multi-dimensional context (i.e., a con-
text described by more than one parameter) of the user’s
use. The multi-dimensional context includes, for exam-
ple, an identification of the user and of the client, a role
of the user, expertise of the user relative to the enterprise
service and relative to the client. Exemplary components
of the enterprise system 100 are described in greater
detail below.

[0020] The enterprise system 100 of FIG 1 generally
includes one or more clients 110, a network 130, an en-
terprise service 150, and a context adaptation service
170. The clients 110 generally may include any device,
system, and/or piece of code that relies on another serv-
ice to perform an operation. For example, the clients 110
may include a workstation, a notebook computer, a pen
based computer, a personal digital assistant (PDA) or
cellular telephone. The clients 110 also may include a
web browser, an email client, a synchronization client
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(e.g., a calendar synchronization client, a task list syn-
chronization client), an instant messaging (IM) client, a
business productivity application (e.g., a word processor,
a spreadsheet), and/or an operating system or operating
system kernel. The clients 110 may access data or serv-
ices provided by the enterprise service 150 by commu-
nicating with the enterprise service 150 using voice
and/or non-voice data.

[0021] The enterprise service 150 generally may in-
clude, for example, any device, system, and/or piece of
code configured to perform an operation requested by a
client 110 (e.g., a cellular telephone, a web browser, or
other service). For example, the enterprise service 150
may include an ERP service, an email service, an ac-
counting service, a resource managementservice, asyn-
chronization service (e.g., a calendar synchronization
service, a task list synchronization service), a print serv-
ice, a file access service, an IM service, an operating
system, an operating system kernel, an authentication
service, an authorization service, and/or any combination
of these or other services.

[0022] The context adaptation service 170 generally
may include, for example, any device, system, and/or
piece of code configured to determine a users multi-di-
mensional context and adapt an interaction of the enter-
prise system with the user based on that context. For
example, the context adaptation service 170 may include
a context determination service 175, and an interface
adaptation service 180. The services 175, 180 and the
context adaptation service 170 may include a database
access service, a sensor data access service, a rule en-
gine, an inference engine (e.g., a Bayesian reasoning
engine, a Dempster-Shafer engine, a probabilistic rea-
soning engine), a file access service, an operating sys-
tem, an operating system kernel, and/or any combination
of these services. The context adaptation service 170
may or may not be included in the enterprise service 150.
[0023] Communication between the clients 110 and
the enterprise service 150 as well as other communica-
tions within the enterprise system services generally oc-
cur over a communications network 130. The communi-
cation network 130 typically allows direct or indirect com-
munication between the system services (e.g., between
the client 110, the enterprise service 150, and the context
adaptation service 170), irrespective of physical or logical
separation. The communication network 130 may in-
clude a secured communication network (e.g., a commu-
nication network protected by a firewall and/or other se-
curity mechanisms).

[0024] The communication network 130 may further
include various mechanisms for delivering voice and/or
non-voice data, such as, for example, the transport con-
nection protocol (TCP), the Internet protocol (IP), the
World Wide Web, one or more local area networks
(LANSs) and/or one or more wide area networks (WANS).
The communication network 130 also may include ana-
log or digital wired and wireless telephone networks, e.g.,
public switched telephone networks (PSTN), integrated
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services digital networks (ISDN), various types of digital
subscriber lines (xDSL), advance mobile telephone serv-
ice (AMPS), global system for mobile communications
(GSM), general packet radio service (GPRS), code divi-
sion multiple access (CDMA), radio, cable, satellite,
and/or other delivery mechanisms for carrying voice or
non-voice data.

[0025] One or more other services may be included in
the components of enterprise system 100 and/or these
components (hereinafter the system services) may be
included as part of one or more other services. For ex-
ample, the system services may include or be included
in a general-purpose or a special-purpose computer
(e.g., a personal computer, a personal digital assistant
(PDAs), or a device specifically programmed to perform
certain tasks), at least one Local Area Network (LAN),
and/or at least one Wide Area Network (WAN). Either
way, the response to and execution of instructions re-
ceived by any or all of the system services may be con-
trolled by, for example, a program, a piece of code, an
instruction, a device, a computer system, or a combina-
tion thereof, for independently or collectively instructing
the services to interact and operate as described herein.
[0026] FIG. 2 shows an enterprise system 200, gen-
erally similar to enterprise system 100 of FIG 1, illustrat-
ing several multi-dimensional contexts 205, 210, 215 in
which a company employee may access the enterprise
service 150 using a client 110. For example, company
employees may include a delivery truck driver (context
205), a corporate executive (context 210), and a manu-
facturing manager (context 215). The responsibilities of
each employee differ greatly as well as the information
and services that their jobs require the enterprise service
150 to provide them. As with their responsibilities, the
training and experience of the employees may differ dra-
matically. Moreover, the physical environments under
which each employee accesses the enterprise service
may differ greatly, both from access to access and from
employee to employee.

[0027] More specifically, the delivery driver uses a mo-
bile client (e.g., a pen computer, a PDA, a cellular tele-
phone) to access, for example, delivery lists, addresses,
and schedules maintained by the enterprise service 150.
The delivery driver may use the mobile client to access
the enterprise service 150, for example, from the delivery
truck, or at a pick-up or delivery site. Moreover, the de-
livery driver may wish to verify delivery information while
driving the delivery truck. Depending on time, season,
and delivery point, ambient conditions such as lighting,
temperature, and noise may vary greatly and may further
complicate the task of accessing the enterprise service
150 using the client

[0028] The corporate executive may access the enter-
prise service 150, for example, to obtain data showing
corporate performance, or reflecting strategic relation-
ships with other companies. The corporate executive
may use a laptop computer or other client 110 to access
the enterprise service 150 from an office in a corporate
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headquarters, from a corporate boardroom during a
meeting, or while traveling (e.g., in an airplane or at a
hotel). The privacy and security with which the corporate
executive may access the enterprise service 150 may
substantially influence the corporate executive’s ability
to use the enterprise service 150 in certain situations
(e.g., while at an on-site meeting with a customer or com-
petitor, or while traveling on a plane).

[0029] The manufacturing manager may access the
enterprise service 150 to determine order status, manu-
facturing schedules, or work schedules. The manufac-
turing manager may use a workstation or other client de-
vice to access the enterprise service 150 from the man-
ufacturing floor. Conditions on the manufacturing floor
may be loud or may require silence, lighting conditions
may vary, and there may be many spurious audible and
visual distractions. Certain clothing or protective gear
may be required (e.g., a cleansuit, a respirator, ear pro-
tection, eye protection), and may or may not interfere
with using the client 110 to access the enterprise service
150.

[0030] FIGS. 3 and 4 describe systems that may be
used to implement the context determination service 175
and the interface adaptation service 180, respectively,
of FIGS. 1 and 2.

[0031] Referring to FIG. 3, some implementations of
the context determination service 175 include a decision
engine 310 used to determine_context information 330
from enterprise information 350. In this implementation,
the enterprise information 350 includes a user identifica-
tion and a client device identification 352.

[0032] The enterprise information also may include an
activity history 354 of the enterprise service users. The
activity history 354 may include, for example, an appli-
cation use history 356 that shows details of user’s past
use of the enterprise service. For each enterprise user,
the application use history 356 might show, for example,
a frequency of access to the enterprise service, a fre-
quency of access to help procedures of the enterprise
services and a nature or timing of the help requested,
and/or a frequency of functions performed using the en-
terprise service. The user activity history 354 also may
include a client use history 358 showing, for each enter-
prise user, clients used to access the enterprise service
and a frequency that those clients have been used. In
addition, the user activity history 354 may include security
and authentication data 360 related to the current and
past security status and privileges of enterprise service
users. The security and authentication data 360 also may
include information regarding when and where secure
resources were accessed. For example, the security and
authentication data 360 may record that a user entered
abuilding through a secured door at 7:30 am on a Monday
morning.

[0033] The enterprise information 350 also may in-
clude information 362 that indicates current and past
characteristics and features of the enterprise service and
clients. The application and client feature data 362 may
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include, for example, information that a new capability
has been added to a newly released version of the en-
terprise service, or that a PDA client may be voice ena-
bled while a pen based computer client may not

[0034] Also included in the enterprise information 350
are general employee data 364 and customer date 366.
For each employee, the employee data 364 may include
information such as the role, job title, job description, or
job location of the employee. This information may de-
scribe the workplace, permissions, restrictions and tasks
associated with each employee. Information regarding
home contact information, education, physical charac-
teristics, health record, or employee benefits also may
be included. For each customer, the customer data 366
may include information identifying services or goods
generally provided to the customer, delivery or payment
preferences, customer contacts, and associated custom-
er locations (e.g., addresses, approximate latitude and
longitude).

[0035] The enterprise information also may include da-
ta 368 from specialized context sensors. For example,
the context sensors might include a global positioning
system (GPS) which might detect a client device and
provide location data (e.g., latitude and longitude) related
to the client device. Location data also may be obtained
using a beacon emitting signals, such as, radio frequency
signals or infrared signals. These signals may be re-
ceived, for example, by a client. The beacon may broad-
cast location identifying information, such as, a geo-
graphicalidentifier (e.g., latitude and longitude of the bea-
con) or an abstract representation of a location (e.g., the
street address of the beacon, the name of a store, a nu-
merical identifier). The context sensor data 368 also
might include data provided by other context sensors re-
lated to temperature, loudness, lighting, a pulse or res-
piration rate of the user, or a skin conductivity of the user.
[0036] The enterprise information also may include for
each user a user profile 370. The user profile 370 may
include previously determined context information, such
as, for example, context information based on the users’
most recent accesses to the enterprise service. The user
profile may include information stored, for example, in a
data repository based on the X.500 directory access
standard (e.g., a lightweight directory access protocol
(LDAP)). Among other benefits, LDAP allows different
kinds of context information to be stored, such as, for
example, client and service profiles.

[0037] The decision engine 310 includes, for example,
a rule engine 315, and/or an inference engine 320. The
rule engine 315 may be configured to enable the decision
engine 310 to determine the context information 330 by
applying one or more rules to the enterprise information
350 accessed by the decision engine 310. Each rule of
the rule engine 310 may include a condition and an as-
sociated action that is performed or a conclusion that is
drawn if the condition is satisfied. The inference engine
320 may be configured to infer the context information
330 from information input to the decision engine 310.
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Theinference engine 320 may employ one or more meth-
ods or systems to infer the context information 330 from
information accessed by the decision engine 310 that is
uncertain, contradictory, or ambiguous. For example, the
inference engine 320 may employ Bayesian reasoning,
the Dempster-Shafer theory, a knowledge base, an ex-
pert system, plan recognition, collaborative filtering, sta-
tistical analysis, a neural network, data mining, keyword
analysis, fuzzy logic, an overlay model, a bug library, or
a combination of one or more of these methods or sys-
tems. After determining the context information 330, the
decision engine may, for example, update the user profile
370 with the newly determined context information 330.
[0038] The context information 330 determined by the
decision engine 310 includes at least a user identification
332 of the user accessing the enterprise service, a client
identification 334 of the client device used by the user to
access the enterprise service, a user role 336 associated
with the user, an application expertise 338 of the user
related to the enterprise service, and a client expertise
340 of the user related to the client. Nevertheless, the
context data 330 may include many additional items of
information. For example, the context data 330 may in-
clude physical environment information 342 related to a
physical environment of the user, such as, for example,
time, temperature, lighting, orloudness. The contextdata
330 also may include physical status information 344 re-
lated to a physical status of the user, such as, for exam-
ple, whether the user is hard of hearing, near-sighted or
far-sighted, or whether the user is distracted or nervous.
[0039] Referring to FIG 4, the interface adaptation
service 180 may include an adaptation engine 410 con-
figured to access the context information 330 (e.g., di-
rectly from the decision engine, or from the user profile
370) and to adapt an interface of a client 430 according
to the context information 330. Similarly to the decision
engine 310 of the system of FIG. 3, the adaptation engine
410 may include a rule engine 415 or an inference engine
420 that may determine adaptation of the client interface
based on the context information 330 accessed by the
adaptation engine 410. The inference engine 420 may
adapt the user interface even when the context informa-
tion 330 accessed by the adaptation engine 410 is un-
certain, ambiguous or contradictory. The inference en-
gine 420 may employ Bayesian reasoning and/or any of
the methods or systems described with respect to the
inference engine 320 of FIG. 3, either alone or in combi-
nation.

[0040] FIG 5, illustrates a systematic process 500 im-
plementable by the systems of FIGS. 1-4 to adapt a user
interface of a client 510 accessing an enterprise service
515 based upon multi-dimensional context information.
Initially, a user 505 may use the client 510 to access the
enterprise service 515. The process 500 may respond
by identifying multi-dimensional context information
(steps 520), and adapting a user interface based on the
multi-dimensional context information (steps 540).
[0041] Determining the multi-dimensional context in-
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formation (steps 520) may include, for example, obtain-
ing first information regarding the access or login (e.g. a
user identification, a client identification) from the enter-
prise service (step 525). Based on the first information,
second information may be determined, for example,
from information sources of the enterprise service (step
530). Based on the first and second information, multi-
dimensional context information then may be determined
(step 535).

[0042] Adapting the interface based on the multi-di-
mensional contextinformation (steps 540) includes using
the multi-dimensional context information to determine
an interface adaptation suited to the context information
(step 545). The interface configuration also may be
based on direct user input, received, for example, by
making a query to the user based on an initially deter-
mined interface configuration.

[0043] More specifically, the interface adaptation may
be based, among other things, on an expertise of the
user related to the enterprise service 515, or related to
the client 510 or interaction scheme. Specifically, a user
not familiar with a specific aspect of the enterprise service
515 may need to be instructed regarding what informa-
tion to enter in information fields associated with that as-
pectofthe enterprise service 515. Atthe same time, when
accessing the enterprise service 515 from a familiar client
such as a desk-top computer, the user may require no
help to use the screen, keyboard and mouse. On the
other hand, the user may access the enterprise service
515 using a client with a fully Voice XML (voice extensible
markup language) enabled interface. In that case, al-
though familiar with the enterprise service 515, the user
may need more support with an unfamiliar interaction
scheme of the interface (e.g. the interface may advise
the user "you can say the number or type into the key-
board”). The interface might also be adapted to hide
items expected to be irrelevant to a current task of the
user while offering shortcuts to probably needed func-
tions.

[0044] After the interface configuration is determined,
the context adaptation process 500 may communicate
the interface configuration to the client 510 and/or to the
enterprise service 515 causing the interface to be adapt-
ed (step 550). The user then may interact with the enter-
prise service 515 through the client 510 using the adapted
interface. The context adaptation process 500 may con-
tinually determine context and may readapt the user in-
terface based on a changed context. For example, after
communicating the interface configuration to the enter-
prise service and/or the client (step 550), the process
500 may continue to monitor the information sources of
the enterprise service (step 530) and determine context
information (step 535) to determine if a changed context
exists. When a changed context is determined, the proc-
ess 500 may re-determine the interface configuration
(step 545) and communicate the re-determined interface
configuration to the enterprise service and/or the client
(step 550).
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[0045] FIG 6A illustrates multi-dimensional context in-
formation 600 such as may be determined using the proc-
ess 500 of FIG. 5. The multi-dimensional context infor-
mation 600 includes an identification of the user 605 as
David Dudley, age 52, with an employee number 14999.
The multi-dimensional context information 600 also in-
cludes information 610 that identifies the client device
used by David Dudley to access the enterprise as a Brain-
Flex model 32xi voice-capable PDA. User role informa-
tion 615 identifies David Dudley’s role as a company em-
ployee, and, more specifically, as a driver of a long haul
delivery truck. The user role information 615 further iden-
tifies that David Dudley currently is making a delivery to
Alyeska Pipeline Service Co. of Fairbanks, Alaska.
[0046] The multi-dimensional context information 600
also includes information 620 regarding aspects of David
Dudley’s physical environment. Specifically, it includes
information 622 that identifies David Dudley as being in
truck 103, 50 miles outside of Fairbanks, Alaska, and
moving towards that city on Route 3. Information 624 and
626 is included that informs also that the time is 2:30 p.m.
on January 5, 2003, and that the background noise in
the truck is moderate. David Dudley’s expertise with the
aspect of the enterprise service he has accessed is
shown by information 630 to be substantial while his ex-
pertise with the client is identified by information 635 as
modest Context information 640 indicates that David
Dudley historically has preferred to take a passive role
with respect to accessing help. In other words, he has
preferred that he not be required to request the help, but
that appropriate help be offered to him. In addition, infor-
mation 645 identifies no physical constraints associated
with David Dudley, such as, for example, hardness of
hearing.

[0047] FIG 6B illustrates an interface adaptation 650
determined based on the multi-dimensional context in-
formation 600 of FIG. 6A. The interface adaptation 650
includes a description 655 of the enterprise service con-
tent that the interface will present to David Dudley. In this
example, the interface adaptation service has deter-
mined from the context information to present to David
Dudley information relating to his shipping tasks for a
three day period extending from his time of access to the
enterprise service.

[0048] This decision is based, for example, on David
Dudley’s role as a long haul delivery truck driver in the
middle of a current delivery, and upon the limited interface
capabilities of the client PDA. The interface adaptation
service may presume that David Dudley will most likely
inquire about either his present delivery task, or about a
delivery task scheduled for the near future. The interface
adaptation service may determine to simplify the inter-
face by limiting the information presented to David Dud-
ley accordingly. Contrary to expectation, however, David
Dudley may desire to access employee benefit services,
or to view shipping tasks further in the future in order to
plan for a vacation. The interface adaptation may allow
David Dudley to override its preliminary determination
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655 based on his actual rather than expected needs.
[0049] Because the context information indicates that
David Dudley is driving and that lighting likely is poor
(e.g., it is still night in Alaska during the winter at 2:30
p.m.), the interface adaptation 650 may provide 660 that
the primary interface path should be voice (e.g., using
VoiceXML), thus allowing David Dudley to maintain eye
contact with the road. Nevertheless, another primary in-
terface path might be chosen were the context informa-
tion to indicate that the noise level were high, or that
David Dudley were hard of hearing or deaf. For example,
another suitable interface path might be available where
the delivery truck includes a heads-up display with inte-
grated steering-wheel controls configured to operate with
the client PDA. In that case, the heads up display might
be selected as the primary interface path in the interface
adaptation.

[0050] Based on the indication of the context informa-
tion that David Dudley has substantial expertise with the
enterprise service, the interface adaptation 650 may in-
dicate an enterprise help level 665 of "low" that may
cause the interface to be streamlined by minimizing the
level of help offered regarding use of the enterprise serv-
ice. On the other hand, the interface adaptation may in-
dicate a client device help level 670 that is "moderate to
high," (e.g., the company recently may have replaced a
notebook computer on which David Dudley was proficient
withthe PDA). In that circumstance, the client device help
level 670 may cause the user interface to provide a mod-
erate to high level of help with respect to the client PDA.
[0051] Finally, the interface adaptation may indicate
675 that help should be offered to David Dudley in a
proactive style (e.g., offered when a pause indicates pos-
sible user confusion). This determination may be based
on the context information showing that David Dudley
historically has preferred a passive role in receiving help.
The interface adaptation might provide that the help style
should be passive (e.g., activated only upon user re-
quest) if the context information indicated that David Dud-
ley preferred to refer to help only after having failed him-
self to determine a solution.

[0052] The interface adaptation 650 may be imple-
mented based on an interface or protocol associated with
the interface adaptation service, and/or as a data struc-
ture. For example, the interface adaptation service may
"push" the information of the interface adaptation 650 to
the enterprise service or the client device using a suitable
protocol. The interface adaptation service also may be
configured to populate the information of the interface
adaptation 650 into an appropriate data structure. The
enterprise service or the client device may then access
the information of the interface adaptation 650 by access-
ing the data structure.

[0053] FIGS. 7A-C illustrate an interaction of David
Dudley with the client PDA using the adapted interface.
[0054] Referringto FIG 7A, the client PDA initially may
await for David Dudley to provide login information or to
demonstrate an intent to login. For example, David Dud-
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ley might provide login information using a handwriting
recognition system of the PDA, through an attached key-
board, or might indicate an intent to login vocally by say-
ing "Login." Upon receiving the verbal command "login,"
the client PDA might respond: "To login, state your user-
name and password." Alternatively, the client PDA might
employ biometrics such as through finger-printing or a
voice scan to provide the needed identification and au-
thentication.

[0055] Referring to FIG. 7B, once David Dudley has
logged onto the system, the context adaptation service
may determine context and adapt the client PDA inter-
face as described above. Based on the interface adap-
tation, the client PDA may display a main menu offering
selections related to David Dudley’s immediate and near
future tasks as a truck driver. These might include his
short term transport schedule, as well as any mainte-
nance scheduled for his truck for the same period. Based
on the interface adaptation determination of voice as the
primary interface, the client PDA may present the menu
information vocally without further prompting by David
Dudley. For example, the interface may instruct: "To se-
lect from the Main menu, state 'one’ or ‘transport sched-
ule’ to select the first item, or state 'two’ or truck mainte-
nance’ to select the second item." David Dudley might
determine to access the transport schedule and might
do so by stating "one."

[0056] Referring to FIG 7C, the client PDA may re-
spond to David Dudley’s instruction by indicating through
speech that "Your current delivery time is delayed by 3-
hours at the customer’s request; pick-up for you next de-
livery is deferred for 3-hours." Similar information also
may be provided textually by the client PDA. The textual
information displayed by the client PDA may be more
limited in view of a more limited display capacity of the
PDA. The client PDA may provide an associated on
screen text description as shown in FIG. 7C, but may
require a user to make an additional selection to provide
the more detailed information readily provided using
voice.

[0057] The context information may be updated to
match changing context continuously, periodically, or by
any other suitable method. As contextinformation chang-
es in response to changing context, the interface adap-
tation also may be updated. For example, David Dudley
may determine to stop at a diner to eat before reaching
Fairbanks, but to continue interacting with the enterprise
service while at the diner. The context information may
be updated to reflect that David Dudley no is outside of
his truck which no longer is moving. Moreover, the noise
level in the diner may be high. In view of the changed
context, the interface adaptation may indicate that that
the primary interface path should be text rather than voice
based on the noise level and in order to protect privacy
while David Dudley is outside of his truck.

[0058] Other implementations are within the scope of
the following claims. For example, enterprise process
workflows also may be adapted to recognize and respond
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automatically to complex situations based on multi-di-
mensional context information. Multi-dimensional con-
text information also may improve user identification and
authentication schemes by combining existing enterprise
information with, for example, biometric identification of
a user.

Claims

1. Anenterprise system with multi-dimensional context
awareness, the system comprising:

a network (130) ;

an enterprise service (150) coupled to the net-
work (130);

a plurality of clients (110) configured to commu-
nicate with the network (130) to access the en-
terprise service (150), wherein each client (110)
includes a user interface by which a user may
interact with the enterprise service (150);

a plurality of information sources (350) that in-
clude enterprise information related to one or
more activities of the enterprise system;

a context determination service (175) config-
ured to determine context information (330) de-
scribing a multi-dimensional context based on
the enterprise information (350), wherein the
contextinformation (330) comprises a useriden-
tification, an identification of the client selected
by the user, a user role, and a user expertise
related to the enterprise service (150),; and

an interface adaptation service (180) operable
to adapt the user interface of the selected client
(110) based on the context information;
characterized in that

the context determination service (175) is further
configured to determine as further context infor-
mation a user expertise related to the selected
client (110); and that

the interface adaptation service (180) is opera-
ble to further adapt the user interface of the se-
lected client based on the user expertise related
to the selected client (110).

2. The system of claim 1 wherein the plurality of clients
(110) comprise one or more wireless handheld de-
vices.

3. The system of claim 1 or 2, wherein adapting the
user interface of the selected client (110) based on
the context information (330) comprises selecting a
sensory communication path for the interaction of
the user with the enterprise service (150) that is suit-
ed to a context described by the context information
(330).

4. The system of claim 3 wherein the sensory commu-

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

nication path selected comprises a voice communi-
cation path, a text communication path and/or a
graphical communication path.

The system of one of the preceding claims, wherein
adapting the user interface of the selected client
(110) based on the context information (330) com-
prises adapting the user interface to adjust a level
of help automatically provided to the user regarding
operation of the selected client (110) based on the
context information describing the user expertise re-
lated to the selected client (110).

The system of one of the preceding claims, wherein
adapting the user interface of the selected client
(110) based on the context information (330) com-
prises adapting the user interface to adjust a level
of help automatically provided to the user regarding
operation of the enterprise service (150) based on
the context information (330) describing the user ex-
pertise related to the enterprise service (150).

The system of one of the preceding claims, wherein
adapting the user interface of the selected client
(110) based on the context information (330) com-
prises adapting the user interface to present only
information to the user relevant to the user role de-
scribed by the context information (330).

The system of one of the preceding claims 1 to 6,
wherein adapting the user interface of the selected
client (110) based on the context information (330)
comprises adapting the user interface to present only
information to the user relevant to the user identifi-
cation described by the context information (350).

The system of one of the preceding claims, wherein
the context determination service (175) comprises a
rule engine (315) and/or an inference engine (320).

The system of one of the preceding claims, wherein
the interface adaptation service (180) comprises a
rule engine (315) and/or an inference engine (320).

The system of claim 9 or 10, wherein the inference
engine comprises a Bayesian reasoning engine.

The system of one of the preceding claims, wherein
the context information (330) further comprises a
measure of time and/or information regarding a
physical environment of the user.

The system of claim 12, wherein the physical envi-
ronment information includes information related to
a location of the user, an activity of the user, a meas-
ure of background noise, and a measure of lightness
or darkness.
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The system of one of the preceding claims, wherein
the plurality of information sources includes one or
more databases, a security device and/or a global
positioning system.

The system of one of the preceding claims, wherein
the plurality of information sources does not include
an information source configured only to provide
context information (330).

The system of claim 15, wherein the plurality of in-
formation sources does not include a GPS config-
ured to provide a location of a client device (110).

A computer program for adapting a user interface of
a client in an enterprise system based on multi-di-
mensional context information (330), the computer
program comprising:

a login code segment to cause a computer to
receive a request of a user to login to an enter-
prise service (150) of the enterprise system us-
ing a client;

a first information determination code segment
to cause the computer to determine (525) first
information based on the request to login to the
enterprise service (150) using the client;

a second information determination code seg-
ment to cause the computer to determine (530)
second information from a plurality of informa-
tion sources of the enterprise system based on
the first information;

a context information determination code seg-
ment to cause the computer to determine (535)
context information describing a multi-dimen-
sional context based on the first information and
the second information, wherein the context in-
formation (330) comprises a user identification,
a client identification, a user role, and a user
expertise related to the enterprise service (150);
and

an adaptation code segment to cause the com-
puter to adapt the user interface of the client
(510) based on the context information (330);
characterized by

a further context information determination code
segment to cause the computer to determine a
user expertise related to the client (510); and

a further adaptation code segment to cause the
computer to adapt the user interface of the client
(510) based on the user expertise related to the
client.

Amethod of adapting a user interface of aclient (510)
in an enterprise system based on multi-dimensional

context information, the method comprising:

receiving a request of a user to login to an en-
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terprise service of the enterprise system using
a client;

determining (525) first information based on the
request to login to the enterprise service (515)
using the client;

determining (530) second information from a
plurality of information sources of the enterprise
system based on the first information;
determining (535) context information (330) de-
scribing a multi-dimensional context based on
the first information and the second information,
wherein the context information comprises a us-
er identification, a client identification, a user
role, and a user expertise related to the enter-
prise service; and

adapting (540) the user interface of the client
(510) based on the context information (330),
characterized in that

the determining of the context information (330)
further comprises the determining of a user ex-
pertise related to the client (510); and that

the adapting (540) of the user interface of the
client(510)is further based on the user expertise
related to the client (510).

The method of claim 18, wherein adapting the user
interface of the client based on the multi-dimensional
contextinformation (330) comprises adapting the us-
er interface to adjust a level of help automatically
provided to the user based on the multi-dimensional
context information.

The method of claim 18 or 19 , wherein adapting the
user interface of the client (510) based on the multi-
dimensional context information (330) comprises
adapting the user interface to present only informa-
tion to the user relevant to a context described by
the multi-dimensional context information (330).

Patentanspriiche

1.

Unternehmenssystem mit mehrdimensionaler Kon-
textbewuRtheit bzw. - Awareness, wobei das System
umfafdt:

ein Netzwerk (130);

ein Unternehmensservice bzw. -dienst (150),
das mit dem Netzwerk (130) gekoppelt ist;
eine Mehrzahl von Clients (110), die konfiguriert
sind, um mit dem Netzwerk (130) zu kommuni-
zieren, um auf das Unternehmensservice (150)
zuzugreifen, wobei jeder Client (110) ein Benut-
zerinterface beinhaltet, durch welches ein Be-
nutzer mit dem Unternehmensservice (150) zu-
sammenwirken kann;

eine Mehrzahl von Informationsquellen (350),
welche Unternehmensinformation beinhalten,
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die sich auf eine oder mehrere Aktivitat(en) des
Unternehmenssystems bezieht;

ein Kontextbestimmungsservice bzw. -dienst
(175), das konfiguriert ist, um Kontextinformati-
on (330) zu bestimmen, die einen mehrdimen-
sionalen Kontext basierend auf der Unterneh-
mensinformation (350) beschreibt, wobei die
Kontextinformation (330) eine Benutzeridentifi-
kation, eine Identifikation des Client, der durch
den Benutzer ausgewahltist, eine Benutzerrolle
und eine Benutzerexpertise umfalt, die sich auf
das Unternehmensservice (150) bezieht; und
ein Interface-Adaptierungsservice bzw. -dienst
(180), das betéatigbar bzw. betreibbar ist, um das
Benutzerinterface des gewahlten Client (110)
basierend auf der Kontextinformation zu adap-
tieren;

dadurch gekennzeichnet, daf

das Kontextbestimmungsservice (175) weiter-
hin konfiguriert ist, um als weitere Kontextinfor-
mation eine Benutzerexpertise zu bestimmen,
die sich auf den gewahlten Client (110) bezieht;
und dafl

das Interface-Adaptierungsservice (180) beta-
tigbar ist, um weiterhin das Benutzerinterface
des gewahlten Client basierend auf der Benut-
zerexpertise zu adaptieren, die sich auf den ge-
wahlten Client (110) bezieht.

System nach Anspruch 1, wobei die Mehrzahl von
Clients (110) eine oder mehrere drahtlose, in der
Hand zu haltende Vorrichtung(en) umfassen.

System nach Anspruch 1 oder 2, wobei ein Adaptie-
ren des Benutzerinterface des gewahlten Client
(110) basierend auf der Kontextinformation (330) ein
Auswahlen eines Sensorkommunikationspfads fir
die Interaktion bzw. Wechselwirkung des Benutzers
mit dem Unternehmensservice (150) umfaldt, wel-
ches fiur einen Kontext geeignet ist, der durch die
Kontextinformation (330) beschrieben ist.

System nach Anspruch 3, wobei der gewahlte Sen-
sorkommunikationspfad einen Sprach- bzw. Stimm-
kommunikationspfad, einen Textkommunikations-
pfad und/oder einen graphischen Kommunikations-
pfad umfafit.

System nach einem der vorhergehenden Ansprii-
che, wobei ein Adaptieren des Benutzerinterface
des gewahlten Client (110) basierend auf der Kon-
textinformation (330) ein Adaptieren des Benutzer-
interface umfalt, um ein Hilfeniveau automatisch
einzustellen, das dem Benutzer betreffend eine T&-
tigkeit bzw. einen Betrieb des gewahlten Client (110)
basierend auf der Kontextinformation zur Verfiigung
gestellt ist bzw. wird, die die Benutzerexpertise in
bezug auf den gewahlten Client (110) beschreibt.
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System nach einem der vorhergehenden Anspri-
che, wobei ein Adaptieren des Benutzerinterface
des gewahlten Client (110) basierend auf der Kon-
textinformation (330) ein Adaptieren des Benutzer-
interface umfaflt, um ein Hilfeniveau automatisch
einzustellen, das dem Benutzer betreffend eine Ta-
tigkeit des Unternehmensservice (150) basierend
auf der Kontextinformation (330) zur Verfiigung ge-
stellt ist bzw. wird, welche die Benutzerexpertise in
bezug auf das Unternehmensservice (150) be-
schreibt.

System nach einem der vorhergehenden Anspri-
che, wobei ein Adaptieren des Benutzerinterface
des gewahlten Client (110) basierend auf der Kon-
textinformation (330) ein Adaptieren des Benutzer-
interface umfaft, um lediglich Information dem Be-
nutzer zu prasentieren, die fur die Benutzerrolle re-
levantist, die durch die Kontextinformation (330) be-
schrieben ist.

System nach einem der Anspriiche 1 bis 6, wobei
ein Adaptieren des Benutzerinterface des gewahlten
Client (110) basierend auf der Kontextinformation
(330) ein Adaptieren des Benutzerinterface umfait,
um lediglich Information dem Benutzer zur Verfi-
gung zu stellen, die fir die Benutzeridentifikation re-
levantist, die durch die Kontextinformation (350) be-
schrieben ist.

System nach einem der vorhergehenden Anspri-
che, wobei das Kontextbestimmungsservice (175)
eine Regelmaschine (315) und/oder eine Inferenz-
maschine (320) umfalfit.

System nach einem der vorhergehenden Anspru-
che, wobei das Interface-Adaptierungsservice (180)
eine Regelmaschine (315) und/oder eine Inferenz-
maschine (320) umfalit.

System nach Anspruch 9 oder 10, wobei die Infe-
renzmaschine eine Baye’sche Begriindungsma-
schine umfalf3t.

System nach einem der vorhergehenden Anspri-
che, wobei die Kontextinformation (330) weiterhin
eine Zeitmessung und/oder Information betreffend
eine physikalische Umgebung des Benutzers um-
fafit.

System nach Anspruch 12, wobei die Information
der physikalischen Umgebung Information in bezug
auf einen Ort des Benutzers, eine Aktivitat des Be-
nutzers, eine Messung eines Hintergrundrauschens
bzw. -gerduschs und eine Messung von Helligkeit
oder Dunkelheit umfaft.

System nach einem der vorhergehenden Anspru-
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che, wobei die Mehrzahl von Informationsquellen ei-
ne oder mehrere Datenbank(en), eine Sicherheits-
vorrichtung und/oder ein globales Positionierungs-
system umfafit.

System nach einem der vorhergehenden Anspri-
che, wobei die Mehrzahl von Informationsquellen
nicht eine Informationsquelle umfalt, die lediglich
konfiguriertist, um Kontextinformation (330) zur Ver-
figung zu stellen.

System nach Anspruch 15, wobei die Mehrzahl von
Informationsquellen nicht ein GPS beinhaltet, das
konfiguriert ist, um einen Ort einer Clientvorrichtung
(110) zur Verfugung zu stellen.

Computerprogramm zum Adaptieren eines Benut-
zerinterface eines Clientin einem Unternehmenssy-
stem basierend auf mehrdimensionaler Kontextin-
formation (330), wobei das Computerprogramm um-
fafldt:

ein Login-Codesegment bzw. Zugangs-Code-
system, um einen Computer zu veranlassen, ei-
ne Anfrage eines Benutzers zu empfangen, um
in ein Unternehmensservice bzw. -dienst (150)
des Unternehmenssystems unter Verwendung
eines Client einzuloggen;

ein erstes Informationsbestimmungs-Codeseg-
ment, um den Computer zu veranlassen, erste
Information basierend auf der Anfrage zum Ein-
loggen in das Unternehmensservice (150) zu
bestimmen (525), das der bzw. den Client ver-
wendet; ein zweites Informationsbestimmungs-
Codesegment, um den Computer zu veranlas-
sen, zweite Information aus einer Mehrzahl von
Informationsquellen des Unternehmenssy-
stems basierend auf der ersten Information zu
bestimmen (530);

ein Kontextinformationsbestimmungs-Co-
desegment, um den Computer zu veranlassen,
Kontextinformation, die einen mehrdimensiona-
len Kontext beschreibt, basierend auf der ersten
Information und der zweiten Information zu be-
stimmen (535), wobei die Kontextinformation
(330) eine Benutzeridentifikation, eine Clienti-
dentifikation, eine Benutzerrolle und eine Benut-
zerexpertise in bezug auf das Unternehmens-
service (150) umfalfdt; und

ein Adaptierungs-Codesegment, um den Com-
puter zu veranlassen, das Benutzerinterface
des Client (510) basierend auf der Kontextinfor-
mation (330) zu adaptieren;

gekennzeichnet durch

ein weiteres Kontextinformationsbestimmungs-
Codesegment, um den Computer zu veranlas-
sen, eine Benutzerexpertise in bezug auf den
Client (510),zu bestimmen; und
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ein weiteres Adaptierungs-Codesegment, um
den Computer zu veranlassen, das Benutzerin-
terface des Client (510) basierend auf der Be-
nutzerexpertise in bezug auf den Client anzu-
passen.

Verfahren zum Adaptieren eines Benutzerinterface
eines Client (510) in einem Unternehmenssystem
basierend auf mehrdimensionaler Kontextinformati-
on, wobei das Verfahren umfalit:

Empfangen einer Anfrage eines Benutzers, um
sich in ein Unternehmensservice bzw. -dienst
des Unternehmenssystems unter Verwendung
eines Client einzuloggen; Bestimmen (525) von
erster Information basierend auf der Anfrage
zum Einloggen in das Unternehmensservice
(515), das den Client verwendet;

Bestimmen (530) von zweiter Information aus
einer Mehrzahl von Informationsquellen des Un-
ternehmenssystems basierend auf der ersten
Information;

Bestimmen (535) von Kontextinformation (330),
die einen mehrdimensionalen Kontext be-
schreibt, basierend auf der ersten Information
und der zweiten Information, wobei die Kontex-
tinformation eine Benutzeridentifikation, eine
Clientidentifikation, eine Benutzerrolle und eine
Benutzerexpertise in bezug auf das Unterneh-
mensservice umfaft; und

Adaptieren (540) des Benutzerinterface des Cli-
ent (510) basierend auf der Kontextinformation
(330), dadurch gekennzeichnet, dal

das Bestimmen der Kontextinformation (330)
weiterhin das Bestimmen einer Benutzerexper-
tise in bezug auf den Client (510) umfaldt; und
dafl

das Adaptieren (540) des Benutzerinterface des
Client (510) weiterhin auf der Benutzerexpertise
in bezug auf den Client (510) basiert.

Verfahren nach Anspruch 18, wobei ein Adaptieren
des Benutzerinterface des Client basierend auf der
mehrdimensionalen Kontextinformation (330) ein
Adaptieren des Benutzerinterface umfaldt, um ein
Hilfeniveau automatisch einzustellen, das dem Be-
nutzer basierend auf der mehrdimensionalen Kon-
textinformation zur Verfligung gestellt wird.

Verfahren nach Anspruch 18 oder 19, wobei ein Ad-
aptieren des Benutzerinterface des Client (510) ba-
sierend auf der mehrdimensionalen Kontextinforma-
tion (330) ein Adaptieren des Benutzerinterface um-
faldt, um lediglich Information dem Benutzer zu pra-
sentieren, die in bezug auf einen Kontext relevant
ist, der durch die mehrdimensionale Kontextinforma-
tion (330) beschrieben wird.
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Revendications

Systéme d’entreprise a sensibilité au contexte mul-
tidimensionnel, le systeme comprenant :

un réseau (130) ;

un service d’entreprise (150) couplé au réseau
(130) ;

une pluralité de clients (110) configurés pour
communiquer avec le réseau (130) pour accé-
der au service d’entreprise (150), dans lequel
chaque client (110) inclut une interface utilisa-
teur parlaquelle un utilisateur peutinteragir avec
le service d’entreprise (150) ;

une pluralité de sources d’informations (350) qui
incluent des informations d’entreprise relatives
a une ou plusieurs activités du systeme
d’entreprise ;

un service de détermination de contexte (175)
configuré pour déterminer des informations de
contexte (330) décrivant un contexte multidi-
mensionnel sur la base des informations d’en-
treprise (350), dans lequel les informations de
contexte (330) comprennent une identification
d’utilisateur, une identification du client sélec-
tionné par I'utilisateur, un réle d'utilisateur, et
une expertise d'utilisateur relative au service
d’entreprise (150) ; et

un service d’adaptation d’interface (180) opéra-
tionnel pour adapter linterface utilisateur du
client sélectionné (110) sur la base des informa-
tions de contexte ;

caractérisé en ce que

le service de détermination de contexte (175)
est de plus configuré pour déterminer en tant
qu’informations de contexte supplémentaires
une expertise d’utilisateur relative au client sé-
lectionné (110) ; et en ce que

le service d’adaptation d’interface (180) est opé-
rationnel pour adapter de plus l'interface utilisa-
teur du client sélectionné sur la base de I'exper-
tise d'utilisateur relative au client sélectionné
(110).

Systéme selon larevendication 1, dans lequel la plu-
ralité de clients (110) comprend un ou plusieurs dis-
positifs portatifs sans fil.

Systéme selon la revendication 1 ou 2, dans lequel
I'adaptation de l'interface utilisateur du client sélec-
tionné (110) surla base des informations de contexte
(330) comprend la sélection d’'un chemin de com-
munication sensible pour I'interaction de I'utilisateur
avec le service d’entreprise (150) qui est approprié
a un contexte décrit dans les informations de con-
texte (330).

Systéme selon larevendication 3, dans lequel le che-
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min de communication sensible sélectionné com-
prend un chemin de communication vocale, un che-
min de communication textuelle et/ou un chemin de
communication graphique.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel I'adaptation de l'interface
utilisateur du client sélectionné (110) sur la base des
informations de contexte (330) comprend I'adapta-
tion de linterface utilisateur pour régler un niveau
d’aide automatiquement fournie a I'utilisateur con-
cernant le fonctionnement du client sélectionné
(110) sur la base des informations de contexte dé-
crivant I'expertise d’utilisateur relative au client sé-
lectionné (110).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel I'adaptation de I'interface
utilisateur du client sélectionné (110) sur la base des
informations de contexte (330) comprend I'adapta-
tion de linterface utilisateur pour régler un niveau
d’aide automatiquement fournie a I'utilisateur con-
cernant le fonctionnement du service d’entreprise
(150) sur la base des informations de contexte (330)
décrivant I'expertise d’utilisateur relative au service
d’entreprise (150).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel I'adaptation de l'interface
utilisateur du client sélectionné (110) sur labase des
informations de contexte (330) comprend I'adapta-
tion de linterface utilisateur pour présenter seule-
ment des informations a l'utilisateur relevant du réle
de l'utilisateur décrit dans les informations de con-
texte (330).

Systéme selon I'une quelconque des revendications
1 a 6, dans lequel I'adaptation de l'interface utilisa-
teur du client sélectionné (110) sur la base des in-
formations de contexte (330) comprend I'adaptation
de linterface utilisateur pour présenter seulement
des informations a I'utilisateur se rapportant a I'iden-
tification d’utilisateur décrite dans les informations
de contexte (350).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le service de détermina-
tion de contexte (175) comprend un moteur de régles
(315) et/ou un moteur d’inférence (320).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le service d’adaptation
d’interface (180) comprend un moteur de regles
(315) et/ou un moteur d’'inférence (320).

Systéme selon la revendication 9 ou 10, dans lequel
le moteur d’'inférence comprend un moteur de rai-
sonnement de Bayes.
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Systéme selon I'une quelconque des revendications
précédentes, dans lequel les informations de con-
texte (330) comprennent de plus une mesure de
temps et/ou des informations concernant un envi-
ronnement physique de I'utilisateur.

Systéme selon la revendication 12, dans lequel les
informations d’environnement physiques incluent
desinformations relatives a un emplacement de I'uti-
lisateur, une activité de I'utilisateur, une mesure de
bruit de fond, et une mesure de luminosité ou d’obs-
curité.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel la pluralité de sources d’in-
formations incluent une ou plusieurs bases de don-
nées, un dispositif de sécurité et/ou un systéme de
positionnement global.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel la pluralité de sources d’in-
formations n’inclue pas de source dinformations
configurée seulement pour délivrer des informations
de contexte (330).

Systéme selon la revendication 15, dans lequel la
pluralité de sources d’'informations n’'inclue pas de
systéme GPS configuré pour délivrer un emplace-
ment d’un dispositif client (110).

Programme informatique pour adapter une interface
utilisateur d’un client dans un systeme d’entreprise
sur la base d’informations de contexte multidimen-
sionnel (330), le programme informatique
comportant :

un segment de code d’ouverture de session
pour amener un ordinateur a recevoir une de-
mande d’un utilisateur pour ouvrir une session
d’'un service d’entreprise (150) du systeme d’en-
treprise en utilisant un client ;

un segment de code de détermination de pre-
miéres informations pour amener l'ordinateur a
déterminer (525) de premiéres informations sur
la base de la demande d’ouverture de session
du service d’entreprise (150) en utilisant le
client ;

un segment de code de détermination de secon-
des informations pour amener I'ordinateur a dé-
terminer (530) de secondes informations a partir
d’une pluralité de sources d’informations du sys-
teme d’entreprise sur la base des premiéres
informations ;

un segment de code de détermination d’infor-
mations de contexte pour amener I'ordinateur a
déterminer (535) des informations de contexte
décrivant un contexte multidimensionnel sur la
base des premiéres informations et les secon-
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des informations, dans lequel les informations
de contexte (530) comprennent une identifica-
tion d’utilisateur, une identification de client, un
réle d’'utilisateur, et une expertise d’utilisateur
relative au service d’entreprise (150) ; et

un segment de code d’adaptation pour amener
I'ordinateur a adapter l'interface utilisateur du
client (510) sur la base des informations de con-
texte (330) ;

caractérisé par

un segment de code de détermination d’infor-
mations de contexte supplémentaire pour ame-
ner I'ordinateur a déterminer une expertise d'uti-
lisateur relative au client (510) ; et

un segment de code d’adaptation supplémen-
taire pour amener I'ordinateur a adapter l'inter-
face utilisateur du client (510) sur la base de
I'expertise d'utilisateur relative au client.

18. Procédé d’adaptation d’'une interface utilisateur d’'un

client (510) dans un systeme d’entreprise sur la base
d’informations de contexte multidimensionnel, le
procédé comportant :

la réception d’'une demande d’un utilisateur pour
ouvrir une session d’'un service d’entreprise du
systeme d’entreprise en utilisant un client ;

la détermination (525) de premiéres informa-
tions sur la base de la demande d’ouverture de
session du service d’entreprise (515) en utilisant
le client ;

la détermination (530) de secondes informa-
tions a partir d’'une pluralité de sources d’infor-
mations du systéme d’entreprise sur la base des
premiéres informations ;

la détermination (535) d’'informations de contex-
te (330) décrivant un contexte multidimension-
nel sur la base des premiéres informations et
les secondes informations, dans lequel les in-
formations de contexte comprennent une iden-
tification d’utilisateur, une identification de client,
unrodle d’utilisateur, et une expertise d’utilisateur
relative au service d’entreprise ; et

I'adaptation (540) de linterface utilisateur du
client (510) sur la base des informations de con-
texte (330), caractérisé en ce que

la détermination des informations de contexte
(330) comprend de plus la détermination d’'une
expertise d'utilisateur relative au client (510) ; et
en ce que

I'adaptation (540) de linterface utilisateur du
client (510) est de plus basée sur I'expertise
d’utilisateur relative au client (510).

19. Procédé selon la revendication 18, dans lequel

I'adaptation de I'interface utilisateur du client sur la
base des informations de contexte multidimension-
nel (330) comprend I'adaptation de I'interface utili-
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sateur pour régler un niveau d’aide automatique-
ment fournie a l'utilisateur sur la base des informa-
tions de contexte multidimensionnel.

Procédé selon larevendication 18 ou 19, dans lequel
I'adaptation de l'interface utilisateur du client (510)
sur la base des informations de contexte multidimen-
sionnel (330) comprend I'adaptation de l'interface
utilisateur pour présenter seulement des informa-
tions a l'utilisateur se rapportant a un contexte décrit
par les informations de contexte multidimensionnel
(330).
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6§00
User Identification . employee number 14999:David Dudley:52 -— 823
Client Identification serial number 43972:brainflex model 32xi (a voice capable |__ 410
PDA)
User Role employee:delivery truck driver (long haul):delivery to $1s
alyeska pipeline service co. (fairbanks, alasks) B
Physical locition | north america:alaska:rt3(50 miles from fairbanks):truck 202
Environment 103:moving (towards fairbanks)
time - january 5, 2003:(2:30pm) - bedd
. . | noise level | moderate b 62§
Exp?mse (enterprise substantial (38
service)
Expertise (client) modest ~ 63S.
Help History passive reception - €D
Physical Constraints of none L. 44 S
User
FIG. 6A |
850
content presented shipping tasks of David Dudley (1/5/03 to £sS
: 1/8/03) —
interface path voice (Voice-XML) - 840
help level (enterprise service) low b— £6S
help level (client) moderate to high L. 61D
help style proactive — 613

FIG. 6B
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